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Abstract of JP2000048269 

PROBLEM TO BE SOLVED: To provide an intrusion position detection device which can detect an 
Intrusion position inexpensively with high precision. SOLUTION: When an external force by an intrusion 
act is added to a position A, a polarized wave fluctuation occurs to a light which propagates In the 
positions A of optical fibers 4a and 4b the polarized wave fluctuation propagates in the optical fibers 4a, 
4b and each of them is detected by polarized wave fluctuation detectors 11a and 11b. Then, on the 
basis of a time difference of timing in which the polarized wave fluctuation is detected at the polarized 
wave fluctuation detectors 11a and lib, the position A is detected by a computer 12. 
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H<fiem2c7)3teffiigco-4gg5{cis{t<i>^t. s5iesiiii« 
tcfcttsf^emi i03fegfliiiiF*ico3e«o{Ejfii:mieis2o 
mmmi<rmfnm>!SLb t^Rn^mztch j: d mis 

ii!ne»2cD3eeifijsi<73fl&jgsfc:isit'?>fL. ■ms.m2<^^ 

lf*« 1 i7t:«if«JS2{ciSi2c7)fSA{aseitiiSIM. 

t is«Ji4 ] iiriem 1 (o^mmsLt m^^ 2 co^^m 
tim-<o->--yfui*nzmM&^tix\^i,^^ 1-30 



ftAiaa^ai^s. 

[iS*58 1 fltjidlS 1 <07tfE«tl«iiJ:J/Buie«2<7)7tfE 
Jfi^ti . 3t 7 r ^ V N'-c-*> S li^JS 1 - 7 <^(- ^rtii^iziZ 
i8iO<tAfiS«iai5ia. 

coco 1 3 
[0002] 

[^3ft<r)fimf] i1-i5*»<5>Ara=irir**<SA-rsCi:3&*SI± 
mz, mx.i,£. '^Uy:zy:z.i)mm$tifzZtimi-t 

seA«i£H^a**stt'^.itTv^5. «e*<of5A«aj^a 

t,z . {tA#tc J: -5 r -V-AJ43JBf S t # *=RBif 
(0003] ^fc. tsS^cO-e-OfficofSA^aj^at L-c 

xmi,zX'>x^>(^-tiimm^ixtzt^i,znmz'm^ 

yr^^^m^m^^mb U-Cti. fiRI;^^, .3e7r>f A-(c 
U— (f-seS-AftLTSl^rSSiSLS*, '5-ORSf3t«-g3te 

^rtlSr^ai-f-SOTDR (Optical Time DomainReflecto 
Deter) ^:ir*<fflV>«i>ftS. 
C0004] 

7ti^<?)^ ^/i-isk^^ 'pi6<-4>-(f :C:ftAkai5iar«, 

C000 5] i;::, mi^Lt:1^<o^y r-t 

C0006] iJt, mrieL/::(2g3fe<:0;'<^/HS[^7r'f 

r'fA*J<3JiBf$<x;5:t^|®i9<SASr:^"C§-f. M;ctf, 
fSA«*«7-^ -\— OiaaSr-^-f* L-CfSAt7t«^fc:«. 
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C 0 0 0 7 ] *^Bfli±±aU7t:g!*«iWo^jli,#,CSg;^ 
At;t^'P<,, S^ffALJtaaS-^iaiT-^SSAliZ 

g5*'^.iSAL/i{2®s-^ai-c-^ ■sfSAcaa^ffi^arti 

[00 08] 

(S»3S;iW*aj*S t , IJ^SS 2 <rms!Sm.<n-'^\,zWi. 

*rthix. mz^wmzii\.^ibm^\<r)^mm.'ihfn 
m>^mh fries? 2 o^egajisrtcoTesogjsi: A^s^tfr 
ifijtc^siptc. 8!riam2co3eigi)iiU8rt(=3K2-aia^r5 

l52^3eiSi:, B?ie^203ef£«^<^4gSllt:i|tt^ 
tr., fri5IS2c03fef5«Kgrt$-gm-ri.3fe<0{iS^$::gt 

iii-!r$^2^<i&^i&«{fs¥©t. i!nsig 1 cojf^^ 
»aj¥ao«ffi^«i:, «rieii2o{iiefc32Ki^iii*g<^ 

c 0 0 o 9 ] 2is:f&Bfl^ffAfiia«itti^ar(i. 

(cfe^^T. ^Jiff, ISAff^*»fi=i?^t5 i: , 35103fcfs 
«aaii 2<^3eeJ8ilS{cfe(tS ^i5fSA?f ^*^^T^? 

IS 2 03fefEl»|8$: fgftl , -eixf'ixm 1 fiO(i^^^S6«! 
iii*Si>J:i^m2<OiIJSSaSeiai^gi(cS-r.2.. 

Hiiie^:»j*<jDi5-5 7t:iiZaK:iEi:r^* 0. laai^ai^g 
t=fe•^^r. SMi^rBTii*'t>i!^ie^|.:^*fjn;b-,?^ciiia, -r 

5ri?^SA?Tj^*«ff*>ix<:fiia*''»fiBStt$. 

CO 0 1 0 J i/c. ^^offAea^ajgati. 



coo 1 1 ] *^B^cofiAfia^aj^S(i, ffi 

le^ 1 <03tjKA»4,ajjit$n/i3e*^iirte^ i (TimtBismm. 
ai^g{c^-^4 ST^B^fa$-as$-ti-i,^ 1 coasts 

le^ 2 ^, ffist 5 n/i5e*f lilies 2 £o«issi&« 

C 0 0 1 2 ] *^H«co<lA{2afiiai^ia{i. »i 

L<(i. Ifries^l^^5flKSli:1^r^2<03fe^E^lM^:{i 

c 0 0 1 3 J iTt, *^BflcofSA{2a«*a}jia(i. »s 
L < (i. iifieii 1 <r>mimkk.-m^ 2 coptiajsiat « 

c 0 0 1 4 ] i/::. ^^?m\^^wmL^mt. 
L < (i, B5ieii 1 <7)^mmits x lAmiesg 2 <7«t{5m 

(r>d-hmii^mi»\-izSS^iiX\'^?>m^^S&$>?, 

C 0 01 5 ] ^^m<r>i%XiiLmtSiimmi. m 
t < (i, mrieSS 1 «03ef5«i|giJ J:U^eiS2 tfWtfsiSHg 

coo ^Btri5sta«feg^'Mcsa$fiTv^sss«-«oiH?*s 
c 0 0 1 6 ] $ *iHB<^)«Afi[a«jaj8^tt, » 

C0017] 

i^m<r>mm<^Bm] air. ^^^B^eommf&iz^hh 
iiX{is^.iiimmz'o\^xum-?>, 
mimmmns. 

mm, *iS5feje©<^{SACi[a«iajsiaioflij«0-c* 

muzTjii-jioiz. (tA{2a«jfi^ai«. ^m.-tr 

■<>h2ttfv')j&b^^yh3izen{SHz, ^yT-i'<4 
a.iiJ:Vi4bi:mif><t>-t^m^t:LX^^^. A«i6^ 
tea. ^yT^y<4aco'im}5j:X/^yr^/^4b<r)m 

^i^m±<7)^mm 5 izm^r^^tifcm^M^Mioyx y 

C00 181 Jff0jIL.1f-f>'h3V«, 3yl^jL-:^l 

2C=*>{tSM«[S:i»oe?ab:5'-< = v^^fc+^j-^rSiJ^IIS' 
'i%h<r>^z&;WmSk^%y T-(J<4 aiiJ:v:4hizmz 

ititl»f>lZ. ^yT^f<4a.i5Xt/4btzn-m<DSi 

h2t5f03IL'-K-fvh3i: OPaltfOSiSf M^^-^ 
7 T -f >'<4 a . 4 b [^V<omSSm^iiSL^M^tz-j6im 
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c 0 0 1 9 3 mth^^ y t- 2(={±, u—f-j/tmro 

a. I Oh. m^^SmthS^l 1 a.. llbfcj:l/ay 
3e7r'f>»N'4aOa«&ffll<!0Sga5*»«^. 3t7r>f^N'4 
1 a(±, 3^7 r -f VN'4 aiOfS8SiBIO«95*»^>fcli:^$flS 

1 1 ai&ayejL-^'l 2{cai*-r5. 

C 0 0 2 0 ] 02l±, m^?!cWmiii?s 1 1 a^mHT- 
ia2tc*-rj:^(w. 1 a(i, ^ 

tl£, /N-757-30a, 30b. 30c.«bt^3 
la. 3 1b. 3 1c, 1/4«:S«3 2, 7*f^^>f 
^-h-33a. 33b, 3 3 c tS,J:X/mmm^m?$3 
42:W-f4. >N— 7*7— 3 Oati, 3t7r'f-'N'4 a*> 
4>«oaetOi|i*c7)3t4<753tS:yN-7 5 7—3 0 b tJ J:tf 3 
OcOmmtcai^-^-S), >'N-7 5 7-3 0b{i, 
-7 5 7-3 0 a.i}-f><r>jt(r)^<r)^^itimt'F3 
1 afc:tb:*J-rS. >'N-757-30c«. /s-y^y~ 
3 0 aA»(i,(7)3e<50^^<7)?feacO3tS-«6e?-3 1 btJj:I>' 

iy4^^n3 2co-eawcaj:^-r-&. 

(00 2 11 fibt^3 1 a«. m^<Of6i${c(g3tL;::3t 

<D;^t$-JgaL-C7^-h^^;i--H3 3a(caj:fj-r5. 

3ie^3 1 b«, «!31£-?3 1 a A^^-rSatlC^t LT 4 5 
• rsmi/t tf::^<r);^im& UT 7 :r h r >f jj-- K 3 3 
bfcrajl^J-rS. l/4«*«3 2tt, .'N-7S5-3 0 
c *><5 03ldoa35-r-5 2 ^(TJ^^fiiS^ofitfflllS- 9 0 • 

^it^-ttzi>t^m^3 1 c tai:>j-r^ . eee^3 1 b 

tl, see?- 3 1 b^saiarf- S3ei:|SJl:.m3e^}$-:33e<OA 
S-iSiS LT 7 * > ^^-f 3f- H 3 3 c 5 . 

[0022] 7:rh^^'r^-h-3 3a{±, ^5t^3 la 

>t(i#S3 3aS(gasaftSiaj8ii3 4t:a{:^-r-5. y* 

hr^^-V33hii, ^3t^3 1 bSrSiSLTtr^t^S 
jfet, ^Kg3tLJt:3t<0^iK:f5tyi<i#S3 3bS- 

mmmHitiim 4 cai:»)-r * . 7 =r h ^^>f 3f- h 3 3 

!t7t<0S3OI{cjCl:.;l:fi#S 3 3c imi^^mtii^3 

C00 23] ««35i&«iajgf3 4«, {S#S33a, S 
33b. S3 3 c tzm^^'^X . ^7 T-i ^<4a.i}^t>iiiij 

eiffift^s 1 1 aSraj:^-rs. -r^r**^. m^sgaeiaj 

S53 4(±. fS-f-S3 3a. S 3 3b. S 3 3 c tfiff^O 

t= <Li +D + L, -Li ) /c 
= ( 2L, +D-2L2 ) /c 
(0 0 291 fiS^r. nxtTi-rJ' 1 2«. 
( 1 ) «-fflv%'C . mta^^ > h 2A»<i>ftA«*»'3fe7 r 



7^-:?rj>^;?.h-^;^'"<7^-:J'S 1 . S2. S3 
^.mn-th. (i^3Ei!)fi%i±JSP3 4(±. i^;:^/N-7^ 
-^'Sl. S2. S3{=S-:fv>T. 3t7r'f A4ai&<s 

ijfe^«aigS3 4U, ;^h-^:^yN'7^-^S 1. S 

2 . s 3 co3gfkac7) 3 ^m:mf> h ^ ^^i^^comrmi^m 

^h-:7X>'N-7><— ^J'S 1 . S2. S3*>^5Sa6<i, 

;^/'^7-?<-^'S 1 . S2. S3i. ^Tyiii'n±.(7)m. 
^3fS.»i: 3o<7)H5;-rS]lia^T-^L?t^«0«S-C 

coo 24 1 V—^-^miObii. 3t7r'f>''C4b<^ 
ffiJS<ai«0«ga5A>^>. 3ii7T>f/N'4 brt{c:u-1f-3fe2rt±l 
ff-rS. ifc, mm^W)tHtii^l 1 bW, 3t7r>fVN-4 

I. i^«iai^«s:^-mtbfi-^s 1 ibs-nve^- 

1 2{cai:^^S. diS^eiaiSff 1 1 b«, frSEL;:: 
02lz^-r«^^^ajlSl 1 a^ISitt8fi^2:L•CV^ 

(00 251 ^yti-:? 1 2C±, {Wa^^^ffiSl 1 
afe-J:i/l 1 b*-<c>A:«3t?::^ai<l^S 1 1 aUXV^S 
1 1 btcS-OTVAT, ia«S!ift«iaiS 1 1 a*iJ:y^l 1 b 

(002 61 mr, 3ii7T>fA4aiDj:t>'4brt$r**»' 
fijrrsatKSctL, «iai.-K-YVh2i:8f0igL*''f 
>'h3i:«Diacogg^S:Li i: L, tfrOiEL^K-f vK3tc: 
Jb"ltS?e7 T>^>'^'4 aii J:t^4 b S -«OgS^<^ffi 

W >'<4 a fe i t/^4 b ic^h^j $rSoi Ttri^-^tciJ (t S n y 

(00271 i<OJ^t=«, iSXm^y r ^ >'N'4 a fe 
J:t;f4b{cJ'f.^j?-SDi.;t::J'-f 5>-i?'*»^,. r /c j 

mtc. ii3(c^-r«t-5(=. (lis^ft^ais 1 lb(c^iv^ 
■c<sa^2 0b*<eiaj$it5. iin:, {^Kmtmyr 

r(L, +D + L1 -La ) /c J mic. 03tc.T^-rj: 
5 CC. (SafeSa&e^aJfs 1 1 b ^zii^.^xm^^W^2 0 a*> 
I^JJtSSftS. vliT. nytjt-^l 2*»'ffii!l8a&2 0 
bS-:^ffiUTA»'=>fijS^I!l2 0 a S:«iaiirS^ "CiOS^ia 

utti. Tie^ ( 1 ) -c^^n*. 

(00281 
(»ll 



-L, /c 



( 1 ) 



t 5:. TiSi^ (2) tca£-:?>%-cs:ai-r^. 
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(0030] 

Li =L, - (c t-D) /2 
[003 1 ] ^fc, 3t7r-f>N'4a. Ah^mfStth^ 
{c« , WsS0kmz J: -> T« ^ 'imm.-5^i><± t T fc 0 , 
^i«®3m^J-{i, Sift, rS«fcJ:t/f^=Srt'<o^ 

tSr. /-^ 0 , 7 X y^5-fiK^-^S%^{cH. Si!l4t^>' 
^SiOqHJK4fc^(cJt'<Tli^tc3Sfk-r-5.:^v:i6, 5^7 r-f 
a . 4 b S:ga!i-rS3e<^(i«3a»(i±# < , 

[ 0 0 3 2 ] OT> s 1 tc^^^ff Ai4ae?aj^a.i «o» 

4fc^r«, 3fe7 r ^ /N'4 a JU j:t^4 b (c<4>|-:^*<Jn4. (> 
ttXHiy-r. 3t7r'f A4 atij:t^4 bS-gtSi-Sittc 

afe-iyi 1 bvii, ^ti-^ttu—f-ymi 0 a.tsx 

CA-i 0 b*»4.{tS3t$^ijWt{co(,^r<BJ*5gi6{4«iai$fr. 

( 0 0 3 3 ] -:^r. ^^mi)^^^m±m<r>y x s-ig 

eiLTflASrSC^St, SS7x>'A(ciSIS$^Tjt5e7 
r -f M-4 aiJ J:V4 bfcrJsttSS^eAS-SC^SiTtCiatC 

S-^tS. Mmmi^E^^i. 3t7r'f/N'4aisJ;t;f4b 
S-fE»L-C«a@gt!itftaiSl 1 aisil/f 1 1 bT^iHi? 

T-fy\*4ar«, ffisi (Li -Lz )<om^<r>'imt. 

1 1 afc^-tS. 3fe7T'f>'N'4 b 
1 1 btc^i. 

[0 0 34] nyf o.-i'i 2A>\ <^ajft^ 

S 1 1 atJj:tXS 1 1 btCS-CfV^T. 3fe7r'f/N'4 b± 
<Of«iS^«-«ta}L/i^>f Sv^^fc, M57r'f>'<4b± 

^ ( 1 ) iC^-Ti^tc^S. -e-L-T, 3Vfa.-:5'l 2 

[0035] i:XkmmLfcX 0 tc, <§A{aS«!iiilia 1 
t=J:*i.tf, <SAI»jtffl<07x>'::t^ri:tctftaL/tia^ 
tw, ltA^qF:iEtcftA€rl«^T7xv;^^i:(cH:'je 



[St:2] 

•••(2) 

»f. 7xyx<^'7>f-\'-S:-r<»LTItAff^S-ff^;t:i8 

tz. mxmmmtams i J:nt4-. 3t7 r /n'St^v 

«ptS-g7tLt:fi^aJS:<T^<^T^:<. 3K7T>fA$-f5ffi 

[0036] m2mmmm 

ft S . 04 (Cii^-r J: 9 tc, [f A{2S«?ajSia 5 1 14, 

7r'f>'N'4a, 4b<7)ie^yN-^->(c^5-:g-t, 3^7 
T ^'4 a . 4 b (C(4 5 -OgS^tilSttT 'silt: V 
mAizm-JidiZ^ 3t7r>f>'<4a. 4 b{±, 
OilL.i^'f > h SrJf oJ: a {cf5A|i&jl:ffl<7)7 X >'X 
5 0tfr)JEV^Kia^cg^*^'o-Ci^g$i^TV^^. d^T, 7 
x>'X5 0*»'g|M«i^(c3^/CLTV>S. 1^?aj.i^>f >'h2 

{4, 15 1 m&m-cm.m L^tzm i c:^-f«!ffi;j?'f yh2 

^r-yyUrtfClR^^iX-CV^^. tfc^ 3t7r 'f>'<4 a^ 
KJRrSTet, 3K7r'fA4b5r(s»«-*3ei:t4, e« 

[0037] if Alia^aS^as 1 icj:ii(f , Bj* t?i: 

fc , ilAlia^tfi^a 5 1 i ix(f , 7 x^y^ 5 0cD 
m<PiE^mizMtX: 04'±T:^faKct, {tAfi=^3!»* 

fi=*5ix7t:aasrJE«Eatct»ai-c$ 
[00 381 ass^fl^is 

msii. *llMJgs^o^5A^^a^5^al^a.6 io?jf«i2r 
05fc^-rj:3(c:, ffAiaa^ai^ae it4, 3^ 

7r-f>'<4a, 4bOiegiM-:?-v(c#mS-WL. 3^7 
T 'f ''^'4 a . 4 b lC(4r 5 -cO^^mifX 4>ixTV%^ 
v\ 05{c^-rJ:-5(c, 3t7r-f/N'4 a. 4 b(4, 
cost 0 jl L;K>f > h $-fto J: 0 lzf5AI»il:ffl<7)7 x y x 
5 0, , 5 0: . 5O3 . 5 0« <^iE»-^KffltcKP**-5-C 
S^|g$i^TV^^. C^T. 7x^^X5 Oi , 50j. 5 
O3 . 5O4 i)^<^mmzM!£iLX^^^. 

mm<7)m 1 037n-rt^ittj;i^-f > k 2 1 mtmm?: txts 

Q> 3l£7r'fA4a. 4 b{4|31-i?)^r_7-/n^{cjR|ft$ 
nrv>-5. it:, 3e7r>f>'N*4aS:SM-rS3ei:. 3^7 
r-f/N'4 bS-fEaW-53fci(4. Gffi:S-|3lA^'iIt=^:-o-C».^ 
■S. S^^tC, 3t7r'f/<4a, 4 b tfO 5 <=> , ^M«£^h 
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0, . 5 02 , 5O3 . 5O4 <r>BHt^-C, SAfir^** 

10041] m4mmm 

T>f/<4a. 4b{C«:7-S-tf0gS^{ia(tT<?.^T.-CVviir 
V^. Ei6(25F-rJ: ate, 3K7r^>'N'4a, 4 b«, RJ^ 

tmm<m l *C^-r«^il5-1?>f > h 2 i: tm^sr Lxa 
0 , 5t7 r W M'4 a . 4 b cO^r— y;up«>i(ci|3JM§ 
tfc. 5te-7r^VN'4aS-gM-rS3et. 3(57 
r >f A4 b^eaS-r^Tfet^, e«i:S-|*I*»'2!tC'S:r>TV^ 

tf^. mxiiLsmtamseiizxttif^ R}|^<07x>' 

[0044] ^^miJ:MLy::mmmizi±j^M^ti^j: 
V^. ef9;c.(i", ±Mt7t:IQSff^Sim. 7lSr'r'f/<4 at 
4 b t A>-p-tfO^-r/t-rtfc:«Ki^Sixr(-^Sd^£M5? 
L/iA>\ Mta^J^lrfe'V^Tje^ r-f >'^*4 a i: 4 b t {CI5I 
miziH-^ipmx. <i>^i.S J: 3 icEg$ix-C v ^ixtf . 3t7 r 
A4 a i: 4 b i: eiSl— ^o-Jr-T^yPrttCIOartLr V^^:< 
Ttiu. ^Tt:. 3K7rWvN-4ai:4 bfcS-, — ^-Cl3l 

tzmmLxi,i^\ 

C 0 0 4 5 I i^:, l^Lf^m 1 {=^-rjgA{4a«!aj^ 

51T«, 3t77-'r/N'4 a, 4b{C:?'5-<50gi5^$-S{t 
a. 4brt03t<gfl!B2JE*«+^J-(cav^«^fc:«. 



^v:ia4-06(=?n^f5A{iSmai^Sr'Ci. Tt^r-fA 
4'a. 4b{C^^S-^gi5^$gitt^v%%&$-^L^>: 

C0046]i7t, 3fc7r-<>'N'4 a. AhcOlSiB.^-^^- 
01, 04, 05*>J:tXia6(c(i, ISSS/x^Sr 

(0047] 

xmxLtim^-ci>. MmmxLtciiLmimmx^^. 
ifc, :^iftm<^mx{^m.tktiimm.i,zj:ti^, ^ms^ 

CHI ] 01{±, *%HH«^IP^lSIJ©^/5«0SAfiaei£B 
[02 1 02li. 0 1 (C^-r««[^!5?ti}S<^«^r 
[E3]03{i, SKC^-rn^fi-rJ'CCiJV^Tfiiaj 

[04 ] 04{±, *iiB)!<om2iij©^?B<oft Astasia} 
COSTS) a. 

[051 05«, 2|s^BB<0»3SIS©g!B<OfSA[aa»ai 
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timing in which the polarized wave fluctuation is detected at the 
polarized wave fluctuation detectors 11a and 1 lb, the position A 
is detected by a computer 12. 
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Damaged fence position detector used in railroad line, specifies position 
in monitoring area at which external force is applied based on variation of 
polarized light propagating inside two propagation lines 

FURUKAWA ELECTRIC CO LTD 1998.07.28 1998JP-212585 

(2000.02.18) G08B 13/12, G08B 13/186 
Novelty: Laser light sources (10a, 10b) radiate light within two optical propagation 
lines, respectively. Detectors (11a, lib) detect variation in polarized aght propagating 
inside the two propagation lines. A detection unit specifies the position in monitoring 
area at which external force is applied, based on the result from detectors (11a, lib). 
Use: For use in railroad lines. 

Advantage: Inexpensive damaged fence position detector with high precision is 
offered, without influenced by electro-magnetic noise. 

Description of .prawing(s): The figure shows block diagram of damaged fence 
position detector. 

Laser light sources 10a, 10b 
Detectors 11a, lib 
(8ppDwg.No.l/6) . 
N2000-172370 
W05-B01B; W05-B01C2 

— — ~-~-<-+-— — . A V y 



Page 1 of? 



* NOTICES * 

«7apan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by coijiputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the irruption position 
detection equipment which detects the position where the fence for irruption prevention was 
destroyed. 

[0002] ^^>^ 

[Description of the Prior Art] The irruption detection equipment which detects that the concerned 
fence was destroyed is formed in the railroad area long the railroad line it is forbidden along the 
railroad line that human being etc. invades from the exterior with the fence for irruption 
prevention, for example. As conventional irruption detection equipment, when a wire is cut by the 
invader at the fence which spread the wire around, a metal line is spread around so that it may be 
cut simultaneously, and there are some which detect a disconnection of a metal line with a metal 
line disconnection detection means, for example. A metal line disconnection detection means 
passes a current towards the other end from the end section of for example, a metal line, is 
detecting a current in the other end, and detects a disconnection of a metal line. 
[0003] Moreover, as irruption detection equipment of the conventional others, when a wire is cut 
by the invader at the fence which spread the wire around, an optical fiber is spread around so that it 
may be cut simultaneously, and there are some which detect a disconnection of an optical fiber 
with an optical fiber discoimection detection means, for example. OTDR (Optical Time 
DomainReflectometer) which is measuring time until it carries out incidence of the laser light to 
an optical fiber, it carries out a backscattering to it and it receives the reflected light, and detects 
the existence of a disconnection of an optical fiber as an optical fiber disconnection detection 
means, for exanlple etc. — it is used 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the irruption detection equipment which 
spread around the conventional metal line mentioned above, there is a problem that a 
malfiinctioning arises under the influence by the electromagnetism-[ a thimderbolt a ^pace noise, 
etc. ] noise. Moreover, the problem that possibility of damaging and discormecting is high also has 
a metal line by the cauterization. 

[0005] Moreover, with the irruption detection equipment which spread around the conventional 
optical fiber mentioned above, although there is no malfunctioning by the electromagnetism-noise, 
since the light income of the reflected light of a back, scattered light is low, there is a problem that 
it is difficult to give a long detection distance. Moreover, there is a problem that the OTDR itself is 
very expensive. 

[0006] Moreover, with the irruption detection equipment which spread around the metal line and 
optical fiber of the former mentioned above, there is a problem that irruption is undetectable unless 
a metal Hne and an optical fiber are cut, for example, the concerned irruption carmot be detected 
when an invader shifts the position of a wire and invades. Moreover, with the irruption detection 
equipment which spread around the metal line and optical fiber of the former mentioned above, 
even if the existence of irruption is detectable, there is a problem that an irruption position is 
undetectable. 

[0007] this invention is made in view of the trouble of the conventional technique mentioned 
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t'age 2 ot 7 



above, and it aims at offering the irruption position detection equipment which can detect an 
irruption position. Moreover, this invention aims at offering the irruption position detection 
equipment which can detect the concerned position which invaded, even when a wire etc. is 
shifted and it invades, without an invader cutting a wire etc. Moreover, this invention aims at 
hurnan being etc. offering the irruption position detection equipment which can detect the position 
which invaded from the exterior, without being influenced of an electromagnetism-noise. 
[0008] 

[Means for Solving the Problem] Solve the trouble of the conventional technique mentioned 
above, and in order to attain the purpose mentioned above, the irruption position detection 
equipment of this invention The 1st optical propagation line which carries out polarization change 
of the light which at least a part is arranged to a monitoring field, and spreads according to external 
force, the optical propagation line of the above 1st is adjoined in the aforementioned monitoring 
field, it is arranged and polarization change of the light to spread is carried out according to the 
aforementioned external force - making - the optical propagation line of the above 1st, and 
abbreviation ~ with the 2nd optical propagation line with the same length The 1st light source 
which is prepared in the end section of the optical propagation line of the above 1st, and carries 
out the outgoing radiation of the light into the optical propagation line of the above 1st, The 1st 
polarization change detection means which detects polarization change of the light which is 
prepared in the other end of the optical propagation line of the above 1st, and spreads the inside of 
the optical propagation line of the above 1st, So that it may be prepared in the end section of the 
optical propagation line of the above 2nd and propagation of the light in the optical propagation 
line of the above 1st in the aforementioned monitoring field and propagation of the light in the 
optical propagation line of the above 2nd may become in the opposite orientation The 2nd 
polarization change detection means which detects polarization change of the 2nd light source 
which carries out the outgoing radiation of the light into the optical propagation line of the above 
2nd, and the light which is prepared at the other end of the optical propagation line of the above 
2nd, and spreads the inside of the optical propagation line of the above 2nd, Based on the detection 
result of the polarization change detection means of the above 1st, and the detection result of the 
polarization change detection means of the above 2nd, it has a position detection means to specify 
the position where the aforementioned external force in the aforementioned monitoring field was 
applied. 

[0009] With the irruption position detection equipment of this invention, in a monitoring field, if 
the irruption action is performed, external force will be applied to the position where the 
concerned irruption action in the 1st optical propagation line and the 2nd optical propagation line 
was performed, and polarization change will arise in the light which spreads the concerned 
position. The concerned polarization change spreads the 1st optical propagation line and the 2nd 
optical propagation line,' and reaches the 1st polarization change detection means and the 2nd 
polarization change detection means, respectively. At this time, the time difference of the timing to 
which the 1st polarization change detection means and the 2nd polarization chmige detection 
means detect the concerned polarization change is decided according to the position where the 
aforementioned external force was applied, and the position where the aforementioned external 
force was applied from the concerned time difference, i.e., the position where the irruption action 
was performed, is detected in a position detection means. 

[0010] Moreover, the irruption position detection equipment of this invention is desirable, and the 
aforementioned position detection means specifies the position where the aforementioned external 
force in the aforementioned monitoring field was applied based on the time difference of the 
timing to which the polarization change detection means of the aforementioned above 1st detected 
polarization change, and the timing to which the polarization change detection means of the above 
2nd detected polarization change. 

[001 1] The irruption position detection equipment of this invention moreover, preferably The 
optical propagation line of the above 1st has the 1st retardation means which delays time until the 
light by which the outgoing radiation was carried out from the 1st aforementioned light source 
reaches out of the aforementioned monitoring field at the polarization change detection means of 
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the above 1st. The optical propagation line of the above 2nd has the 2nd retardation means which 
delays time until the light by which the outgoing radiation was carried out from the 2nd 
aforementioned light source reaches out of the aforementioned monitoring field at the polarization 
change detection means of the above 2nd. 

[0012] Moreover, the irruption position detection equipment of this invention is desirable, and it is 
arranged in the cable with same optical propagation line of the above 1st and optical propagation 
line of the above 2nd. 

[0013] Moreover, the irruption position detection equipment of this invention is preferably 
arranged in the cable different ftom the optical propagation line of the above 1st, and the optical 
propagation Une of the above 2nd. 

[0014] Moreover, the irruption position detection equipment of this invention is arranged so that 
the light which spreads preferably all or a part of fractions arranged out of the aforementioned 
monitoring field among the optical propagation line of the above 1st and the optical propagation 
line of the above 2nd may not receive polarization change. 

[0015] Moreover, the irruption position detection equipment of this invention is arranging 
preferably all or a part of fraction arranged out of the aforementioned monitoring field among the 
optical propagation line of the above 1st, and the optical propagation line of the above 2nd in the 
earth- 

[0016] Furthermore, the irruption position detection equipment of this invention is desirable, and 
the optical propagation line of the above 1st and the optical propagation line of the above 2nd are 
optical fibers. 
[0017] 

[Embodiments of the Invention] Hereafter, the irruption position detection equipment concerning 
the operation gestalt of this invention is explained. 

1st operation gestalt view 1 is the block diagram of the irruption position detection equipment 1 of 
this operation gestalt. As shown in drawing 1 , the irruption position detection equipment 1 is 
carrying out the configuration which spread around optical fibers 4a and 4b between the points 3 
by return with the detection point 2. specifically, the outward trip of optical fiber 4a and the return 
trip of optical fiber 4b arrange in a straight line on the fence for the irruption prevention prepared 
in the terrestrial monitoring field 5 — having — the return trip of optical fiber 4a, the outward trip 
of optical fiber 4b, and the clinch point 3 — underground — it is embedded 6 Here, optical fibers 4a 
and 4b are contained in the cable of an identity. 

[0018] On the clinch point 3, in order to give a distance required to obtain sufficient time 
difference for the detection timing of the polarization change in a computer 12 to optical fibers 4a 
and 4b, the fi*action for dummies is given to optical fibers 4a and 4b. By return [ point / detection / 
2 ], the firaction for the concerned dummies is required, when the distance between the points 3 is 
short, or when the optical velocity of propagation within optical fiber 4a and 4b is quick, and its 
concerned distance is unnecessary, when long enough, or when the concerned optical velocity of 
propagation is slow. 

[0019] The laser light sources 10a and 10b, the polarization change detectors 11a and lib, and the 
computer 12 are formed in the detection point 2. Laser light source 10a carries out the outgoing 
radiation of the laser light into optical fiber 4a from the edge by the side of the outward trip of 
optical fiber 4a. Moreover, pol2uization change detector 1 la detects polarization change of the 
light outputted from the edge by the side of the return trip of optical fiber 4a, and outputs 
detecting-signal S 1 la which shows the concerned detection result to a computer 12. 
[0020] Drawing 2 is a block diagram of polarization change detector 1 la. As shown in drawing 2 , 
polarization change detector I la has one-way mirrors 30a, 30b, and 30c, the analyzers 31a, 31b, 
and 31c, 1/4 wavelength plate 32, the photo diodes 33a, 33b, and 33c, and the polarization change 
detecting element 34. One-way mirror 30a outputs the light of the quantity of light of the half of 
the light from optical fiber 4a to each of one-way mirrors 30b and 30c. One-way niirror 30b 
outputs the light of the quantity of light of the half of the light from one-way mirror 30a to 
analyzer 31a. One-way mirror 30c outputs the light of the quantity of light of the half of the light 
from one-way mirror 30a to each of analyzer 31b and 1/4 wavelength plate 32. 
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[0021] Analyzer 3 la penetrates only the light which polarized to the predetermined sense, and 
outputs it to photo diode 33a. Analyzer 31b penetrates only the light which polarized only 45 
degrees to the light which analyzer 3 1 a penetrates, and outputs it to photo diode 33b. 1/4 
wavelength plate 32 outputs the light to which 90 degrees of the phase contrast of two electric- 
field components components and the light jfrom one-way mirror 30c cross at right angles were 
changed to analyzer 3 Ic, Analyzer 3 lb penetrates only the light which analyzer 3 lb penetrates, 
and the light with the same polarization, and outputs them to photo diode 33c. 
[0022] Photo diode 33a receives the light which penetrated analyzer 31a, and outputs signal S33a 
according to the light income of the concerned light which received light to the polarization 
change detecting element 34. Photo diode 33b receives the light which penetrated analyzer 31b, 
and outputs signal S33b according to the light income of the concerned light which received light 
to the polarization change detecting element 34. Photo diode 33c receives the Hght which 
penetrated analyzer 31c, and outputs signal S33c according to the light income of the concemed 
light which received light to the polarization change detecting element 34. 
[0023] The polarization change detecting element 34 detects the polarization status of the light 
outputted from optical fiber 4a based on signal S33a, S33b, and S33c, and outputs detecting-signal 
SI la according to the result of the concemed detection. That is, the polarization change detecting 
element 34 calculates Stokes parameters SI, S2, and S3 which are the typical parameters showing 
the polarization (polarization) status using signal S33a, S33b, S33c, and a predetermined general 
formula. The polarization change detecting element 34 detects change of the polarization status of 
the light which spreads optical fiber 4a based on Stokes parameters SI, S2, and S3. Specifically, 
the polarization change detecting element 34 detects the polarization status among the variations 
of Stokes parameters SI, S2, and S3 based on maximum or its time differential value, and the 
polarization move angle for which it was asked fi-om Stokes parameters SI, S2, and S3 or its time 
differential value. It is an angle when a polarization move angle expresses Stokes parameters SI, 
S2, and S3 here and expresses coordinate 3 component on a Poincare sphere with three system of 
coordinates which intersect perpendicularly. 

[0024] Laser light source 10b carries out the outgoing radiation of the laser light into optical fiber 
4b from the edge by the side of the outward trip of optical fiber 4b. Moreover, polarization change 
detector lib detects polarization change of the light outputted from the edge by the side of the 
return trip of optical fiber 4b, and outputs detecting-signal SI lb which shows the concemed 
detection result to a computer 12. Polarization change detector 1 lb is carrying out the same 
configuration as polarization change detector 11a shown in the drawing 2 mentioned above. 
[0025] A computer 12 detects the irruption position in the monitoring field 5 using the time 
difference of the*lfming to which the polarization change detectors 1 la' and lib detected^ 
polarization change based on detecting-signal S 1 la and SI lb which were inputted from the 
polarization change detectors 11a and lib. 

[0026] It is the distance between the points 3 by return [ set to c hereafter the speed at which light 
spreads the inside of optical fiber 4a and 4b, and / point / detection / 2 ] Ll It carries out. Distance 
of the fraction for the dummies of optical fibers 4a and. 4b in the clinch point 3 is set to D, 
respectively. The detection point 2 in the monitoring field 5 to distance L2 Irruption position 
detection processing of the computer 12 at the time of an invader trying irruption by position A 
and applying external force to optical fibers 4a and 4b is explained. 

[0027] In this case, from the timing to which the invader applied external force to optical fibers 4a 
and 4b, after "L2 / c", as shown in drawing 3 , polarization change 20b is detected in polarization 
change detector 1 lb. Moreover, from the timing to which the invader applied external force to 
optical fibers 4a and 4b, after "(L1+D+L1-L2 )/c", as shown in drawing 3 , polarization change 20a 
is detected in polarization change detector 1 lb. Here, time difference t after a computer 12 detects 
polarization change 20b until it detects polarization change 20a is shown by the following fomiula 

(1). 
[0028] 
[Equation 1] 

t= (L1+D+LI-L2) / C-L2 / c = (2Ll+D.2L2)/c - (1) 
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[0029] Therefore, a computer 12 is the distance L2 to the position where the invader applied 

external force to optical fibers 4a and 4b from the detection point 2 using the above-mentioned 

formula (1). It computes based on the following formula (2). 

[0030] 

[Equation 2] 

L2=Ll-(ct-D)/2.-(2) 

[0031] In addition, various polarization components have arisen in the light which spreads optical 
fibers 4a and 4b according to installation conditions, and the concerned polarization component is 
changing with change of installation conditions, such as vibration, impact, temperature, and 
humidity, to it. For example, when the irruption position detection equipment 1 is installed in a 
fence etc., it has the influence of swinging of a wind or the fence [ itself]. However, since the 
concemed influence is small and is steady, its polarization change is small loose. On the other 
hand, since a vibrational state changes abruptly compared with the regular construction status 
when an invader climbs a fence or destroys a fence, polarization change of the light which spreads 
optical fibers 4a and 4b is large, and serves as a steep or special wave. Therefore, the irruption 
action is correctly detectable by detecting such a steep change by computer 12. 
[0032] Hereafter, an operation of the irruption position detection equipment 1 shovra in drawing 1 
is explained. First, in the status that the irruption action is not performed, external force is not 
applied to optical fibers 4a and 4b, and polarization change is not produced in the light which 
spreads optical fibers 4a and 4b. Consequently, in the polarization change detectors Ua and lib, 
polarization change is not detected about the light by which the outgoing radiation was carried out 
from the laser light sources 10a and 10b, respectively. 

[0033] On the other hand, if an invader destroys the fence for irruption prevention and tries 
inruption, external force is applied to the position which tried the concemed irruption in the optical 
fibers 4a and 4b arranged in the concemed fence, and polarization change will be produced when 
light spreads the concemed position. The concemed polarization change spreads optical fibers 4a 
and 4b, and is detected by the polarization change detectors 11a and 1 lb. for example, polarization 
change of the light generated by the concemed position A when it invaded from position A which 
an invader shows in drawing 1 — the outward trip of the remainder of distance (L1-L2) in optical 
fiber 4a, the fraction of the dummy of distance D, and distance LI A return trip is spread and 
polarization change detector 1 la is reached. On the other hand, at optical fiber 4b, it is distance L2. 
The remaining return trip is spread and polarization change detector 1 lb is reached. 
[0034] Consequently, time difference t of the timing to which the computer 12 detected the 
polarization change on optical fiber 4b based on detecting-signal SI la and Sllb, and the timing 
\yhich detected the polarization change on optical fiber 4b comes to be shown in the above- 
mentioned formula (1). And distance L2 to position A to which the invader tried irruption from the 
detection point 2 with the concemed time difference t in the computer 12 using the above- 
mentioned formula (2) It is computed. 

[0035] As explained above, when it installs in the fence for irruption prevention etc. according to 
the irruption position detection equipment 1, the position where the invader tried irruption unjustly 
and applied external force to the fence etc. can be specified. Moreover, case [ without / according 
to the irruption position detection equipment 1 / an invader cutting the concemed fence (for 
example, having shifted the wire of a fence and having performed the irruption action) ], the 
position which performed the concerned irruption action can be specified. Moreover, according to 
the irruption position detection equipment 1, the position where the irruption action was 
performed, without being influenced by using the optical fiber of an electromagnetism-noise can 
be specified. Moreover, since according to the irruption position detection equipment 1 it does not 
detect by receiving the reflected light to which the backscattering of the laser light was carried out 
like the conventional irruption position detection equipment mentioned above using OTDR and 
the direct light which spreads an optical fiber is received and detected, light income can be 
increased. Consequently, a long detection distance can be given. Moreover, compared with the 
case where OTDR is used, equipment can be made cheap. 

[0036] 2nd operation gestalt view 4 is the block diagram of the irruption position detection 
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equipment 51 of this operation gestalt. As shown in drawine 4 , the irruption position detection 
equipment 5 1 has the characteristic feature to the arrangement pattern of optical fibers 4a and 4b, 
and to optical fibers 4a and 4b, the fraction of a dummy is prepared and does not shine. As shown 
in chrawing 4 , optical fibers 4a and 4b are arranged ranging over the large domain of the fence 50 
for irruption prevention so that it may have two or more clinch points. Here, the fence 50 
corresponds to the monitoring field. The detection point 2 is carrying out the same configuration as 
the detection point 2 shown in the drawing 1 explained with the 1st operation gestalt, and optical 
fibers 4a and 4b are contained in the same cable. Moreover, as for the light which spreads optical 
fiber 4a, and the light which spreads optical fiber 4b, the propagation orientation is reverse. 
[0037] According to the irruption position detection equipment 51, the same effect as the irruption 
position detection equipment 1 mentioned above can be acquired. Moreover, according to the 
irruption position detection equipment 51, in addition to the longitudinal direction in drawing of a 
fence 50, the position where the uruption action was performed also in the vertical-among drawing 
orientation is broadly detectable. 

[0038] 3rd operation gestalt view 5 is the block diagram of the irruption position detection 
equipment 61 of this operation gestalt. As shown in drawing 5 , the irruption position detection 
equipment 61 has the characteristic feature to the arrangement pattern of optical fibers 4a and 4b, 
and to optical fibers 4a and 4b, the fraction of a dummy is prepared and does not shine, as shown 
in drawing 5 , optical fibers 4a and 4b have two or more clinch points as - the fence 501 for 
irruption prevention 502, 503, and 504 It is arranged ranging over the large domain. Here, it is a 
fence 501, 502, 503, and 504. It corresponds to the monitoring field. 

[0039] Moreover, the detection point 2 is carrying out the same configuration as the detection 
point 2 shown in the drawing 1 of the 1st operation gestalt mentioned above, and optical fibers 4a 
and 4b are conta.ined in the same cable. Moreover, as for the light which spreads optical fiber 4a, 
and the light which spreads optical fiber 4b, the propagation orientation is reverse. Furthermore, a 
part of fraction located out of a monitoring field among optical fibers 4a and 4b is embedded in the 
earth. 

[0040] According to the irruption position detection equipment 61, the same effect as the irruption 
position detection equipment 1 mentioned above can be acquired. Moreover, according to the 
irruption position detection equipment 61, it is a fence 501, 502, 503, and 504. Throughout 
abbreviation, the position where the irruption action was performed is detectable. 
[0041] 4th operation gestalt view 6 is the block diagram of the irruption position detection 
equipment 71 of this operation gestalt. As shovra in drawing 6 , the irruption position detection 
equipment 71 has the characteristic feature to the arrangement pattern of optical fibers 4a and 4b, 
and to optical fibers 4a and 4b, the fraction of a dummy is prepared and does not shine. As shown 
m drawing 6 , optical fibers 4a and 4b are arranged along with the fence 70 for irruption 
prevention pr^ared in the circle configuration. Here, the fence 70 corresponds to the monitoring 
field. 

[0042] Moreover, the detection point 2 is carrying out the same configuration as the detection 
point 2 shown in the drawing 1 of the 1st operation gestalt mentioned above, and optical fibers 4a 
and 4b are contained in the same cable. Moreover, as for the light which spreads optical fiber 4a, 
and the light which spreads optical fiber 4b, the propagation orientation is reverse. 
[0043] According to the irruption position detection equipment 61, the same effect as the irruption 
position detection equipment 1 mentioned above can be acquired. Moreover, according to the 
irruption position detection equipment 6 1 , the position where the irruption action was performed 
to the fence of a circle configuration is detectable. 

[0044] this invention is not limited to the operation gestalt mentioned above. For example, if it is 
arrariged so that extemar force may be simultaneously applied to optical fibers 4a and 4b in a 
monitoring field although the case where optical fibers 4a and 4b were contained in the same cable 
was illustrated with the operation gestalt mentioned above, optical fibers 4a and 4b do not need to 
be contained in the same cable. Moreover, it may come out in part, optical fibers 4a and 4b may be 
contained in the same cable, and you may contain in the cable which is different in other fractions. 
[0045] Moreover, although the case where the firaction of a dummy was prepared in optical fibers 
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4a and 4b was illustrated with the irruption position detection equipment 1 shown in the drawing 1 
mentioned above, the optical velocity of propagation in optical fiber 4a and 4b may not be made 
for the distance with the point 3 not to prepare the fraction of the concerned dummy with the 
detection point 2, when long enough by retiun, when late enough. Moreover, although the case 
where the fraction of a dummy was not prepared in optical fibers 4a and 4b was illustrated with the 
irruption position detection equipment shown in drawing f which was mentioned above ] 4 - view 
6 , you may prepare the fraction of a dummy if needed, 

[0046] Moreover, the arrangement pattern of optical fibers 4a and 4b is not limited to drawing 1 , 

the drawing 4 , the drawing 5 , and the drawing 6 . 

[0047] 

[Effect of the Invention] As explained above, according to the irruption position detection 
equipment of this invention, the irruption position in a monitoring field is detectable. Moreover, 
even when according to the irruption position detection equipment of this invention a wire etc. is 
shifted and it invades, without an invader cutting a wire etc., the concerned position which invaded 
can be detected. Moreover, human being etc. can detect the position which invaded from the 
exterior with a cheap configuration, without receiving the influence [ get / twisted ] of an 
electromagnetism-noise in the irruption position detection equipnient of this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 




[Drawing 1] 
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